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L PCT/NO2004/00ni »7 

Cone. Section V: 

1 ) . Reference is made to the following documents: 

D1: GB-A-1 360 797 

D2: GB-B-2 358 640 

D3: US-A-3 415 747 

D4: US-A-3 217 505 

D5: US-A-3 058 832 

D6: US-A-2 904 511 

2) ' SET f Pri ° r art 01 diSC ' OSeS 8 meth ° d for Contamination of water by usino 

hydra e form.ng substances (HPS) and hydrate forming aids (HFA to form 

!S ot^^S Upon separation of the « ~ 

rSl? are reCyc,ed t0 the first container in which the 

nyorates are formed. Novelty as required by article 33(2) PCT of the method nf 

~ S ?T YiShed by thS f6atUre that Some of the ^urlo Z^ 
contam,nated water is recycled to the first container as hydrate toSj^, 



3). 



The problem to be solved thereby vis-a-vis said prior art can be seen in how tn 

pressure/temperature conditions. In D2 hydrate particles (seeds) are recycled 
back to the firs, container in which the hydrates are formed. However D2 d^es no, 

mtlTV?™™ °' ,h t miX,Ure <* « — contaminated w«er is 
£2-7. «, comamer as the hydrate fomting "seeds" before the rest is 
passed to the separator (i.e directly with no more treatment invc ved but 
moreover shows a recycle of dry hydrate particles upon further coX m and 

"th^tad ^ in h SePara,0r (8) ' 02 W0UW *"*» not ntmb^on 
with D1 lead in an obwous manner to the method of claim 1 

An mventtve step in accordance with article 33(3) can be acknowledged 
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4) . The device of claim 1 2, provided that the rgsycJipg m* ans ffi.ia as>) aro gje^jy 

defined therein (cf also remarks in VHI bgJow cJarity ) defines the means in 

apparative terms suitable to carry out the method and would also fulfil the 
requirements of article 33(2) and (3) PCT. 

5) . The method of claim 1 1 and the device of claim 14 for purification of gas contain 

all features of claims 1 or 12 respectively so that they would also fulfil the 
requirements of novelty/inventive step under article 33(2) and (3) PCT. 

6) . Claims 2-10 and 13 contain further preferred embodiments of the method of claim 

1 or the device of claim 12 and fulfil also the requirements of articles 33(2) and (3) 
PCT. 



Cone. Section VIII: 

7). An essential feature for the invention i.e also for the device in accordance with the 
method of claim 1 is the pipe (5,13,32) for recycling a part of the mixture of 
hydrates and contaminated water passed to the separator (U) to the first container 



Since this feature is missing from the wording of claim 12 said claim is 
objectionable under article 6 PCT in the sense that not all essential features 
defined therein. 
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Patent Claims 

1. ™f°r P urmc a tiono. 0 omam.n a ,edwa t erby hydra tefo ma «on a nd ' 
separation of hydrates from oontaminated water enriched with contaminants ■ 
characterized in that me water to be purified is passed via a first ' 

v^trr. m wi,h sui,ab,e pre8sure and «~° — 

hydrate fomtata, ,n said container (T, the water is mixed with a hydrate-forming 
compound whioh is suppi.ed via a seoond pipe (36), some of me mLra of hydrate 
and oon te m,na.ed water is-recycied to-said « corner (T,via third pips 32 )at 
hydrate-fortnmg seed, and the rest is passed to a separator (U) where m e milra is 
separated into contaminated water and pure hydrate, me hydill a s 8 ed ,ot 
seoond container <W) via a fourth pipe (34/35), in said seoond oontainer (W) the 
temperature is rateed so ma, me hydrate dissooia.es into pura water and hydrate- 
orming compound, the hydrate-forming compound from sa W seoond son Jn m „ 
eased bacK ,o the flra, container for hydrate formation (T) via said second 
and the pure water is taken out as a product. 

2. Method according to Claim 1, 

characterized in ,ha, the contaminants comprise one or more components 
selected from me group consisting of hydrocarbons, organic and inorganic saT 
dust, mud, metais. sand, ga8 . radioacSve compounds, and bioiogica, matel 

3. Method according to Claim 1, 

oharaoterized in thauhe oontamlnante which have been separated off arc 
handied by recirculation , 0 upstteam process steps or deposltion/dbposal 

4> Method according to Claim 1 , 

c h a racterlzed In that hydrate fonnation la carried out in seven* steps by 
the contaminated water from the separator (D/U) to repeated hydrate" 
format™ processes ,n series until me concentration of contaminants in the 
contaminated water is too high for further hydrate fomiation. 
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5. Method according to Claim 1 , 

milll ar,Z ° din ,hat h ~C hydras from the separator (D/U) are 
sub]ected to a washing step priorto dissociation to pure water and hydmte forming 

6. Method according to Claim 1 , 

rr ra °,^'! ed ' ha,,h9hydratefom " n S^P0«n1s U p P nedt 0 thefl re t 
container (C/T) trough the seoond pipe (8/36) is selected from lower hydrocarbons 
CO* halogenated hydrooarbons. wherein haiogen Is selected from ohlortne and ' 
fluonne. tetrahydrofuran, ethyiene oxide, noble gases selected from helium, neon 
argon, xenon, loypton, sulphur hexafluoride, dinitrogen oxide, preferably C,-C s ' 
hydrocarbons or CO, more preferably methane, ethane, propane. COs, most 
preferably methane or COa. 



7. Method according to Claim 1 , 

c h a r a o t e r I z e d i n that the pressure and temperature conditions era- 
bar. 



" ■ ana Temperature conditions are- 

T < 30>C, P > 1 bar, preferably T < 20°C, P > 5 bar, most preferably T < 1 O'C, P > 20 

W9j ■ 



8. Method according to Claim 1 , 

eh a r a c te r i z e d I n that the hydrate particles which are supplied through the 
1" »* < 5 ' 3 ' 32) 10 ,he *>~ *ep have a diameter of maximum 3 

mm, preferably maxrmum 500 pm, still mora preferably maximum 100 pm. 

9. Method according to Claim 1, 

c h a r a o t e r i 2 a d i n that the hydrate harvesting prooess Is selected frem the 
group consisting of sedimentation, filtration, centrifugatlon. flotation. 

10. Method according to Claim 1, 

characterized in that the hydrates dissociate through an increase in 
temperature and/or reduction in pressure. 

1 1 . Method for purification of gas, 

= h a r a c t e r I z e d i n that the gas is bubbied through water for transfer of 
:eived at the EPO on Sep 02, 2005 1 1 :28:05. P; AMENDED SHEET 



s )2-09-2005 IW,Z ' DJUK 61 rtMIULV ' nw »u JJID 

n NO0400187 
^ ?- m - 1096 54-PCr/NO04/00187 3 

gaseous contaminants to the water, prior to me water being subjected to a method 
for purification of water according to Claim 1 . 

1 2. Device for purification of contaminated water, 

characterized in that it contains a first pipe (31) for water to be purified 
*"«■*> > first container (T), a fifth pipe (33) feeding from said fin,, container io a 
separator (U), a sixth pipe (38) leading from said separator to a deposit area for 
contaminated water, a fourth pipe (3*05) leading from said separator to a second 
container (W), a second pipe (3 6 ) leading from eaid second container <W) to said first 
container (T), a seventh pipe (37) from said second reactor (W) for removal of 
punted water, and one or more heat exchangers (2) providing cooling in the first 
container (T) and heating In the second oontainer (W). 

13. Device according to Claim 12, 

oh a r a c t e r l z e d In that It further comprises additional devices according to 
Claim 1 2 ,n series In a sufficient number to obtain a satisfactory concentrat.cn 
increase of the contaminants. 

14. Device for purification of air/gas, 

characterized In that it comprises the device according to claim 13, where 
the seventh pipe (37) for purified water leads into a storage tank (S) serving as a 
washing chamber for polluted air/gas, and a pipe (41) for contaminated air/gas 
leading into said storage tank and another pipe (42) for purified air/gas leading ou, of 
said storage tank. "souior 
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